Corruption is a political, economic, cultural and moral problem and it is considered as a universal phenomenon that exists in all developed and developing countries, in public and private sectors, as well as in non-profit and charity organizations. The aim of this study is to investigate the phenomenon of corruption in relation to the economic development and growth in European countries in general and specifically in the European Economic Area, the European Union, the Euro-zone and the non-European Union countries in Central and Eastern Europe, including Turkey. Our objective is specifically the examination of the relationship between corruption and per capita GDP, and between changes in corruption and per capita GDP growth rate. The survey shows that there is a strong inverse relationship between the level of corruption and the per capita GDP of almost all European countries, with the exception the non-European Union countries in the Central and Eastern Europe, including Turkey. Additionally, there is a positive linear relationship between the per capita GDP growth rate and the reduction in corruption levels for all categories of European countries.
• The Control of Corruption Index (CCI) , which is a composite index, has released every six months by the World Bank 2 , since 1996, and focuses on public corruption, using survey data from individuals and organizations outside the World Bank.
• The index of Business International (BI) , which is measured from data for corruption, collected from around the world by the Economist Intelligence Unit 3 , starting these measurements during the time period 1981-1983. • The Global Corruption Barometer (GCB) , which explores public opinion about corruption and is published annually by the international non-governmental Transparency International 4 organization since 2003.
• The Bribe Payers Index (BPI) , which is based on surveys of senior business and banking executives, is issued by the international non-governmental Transparency International 5 organization and reveals the ability of large companies to bribe public sector and institutions in less developed countries.
• The International Country Risk Guide (ICRG) , which analyzes political and financial risk for more than 140 countries and is published monthly by the Political Risk Services Inc 6 .
The Corruption Perception Index (CPI) is the result of the recorded perceptions of the business community and individuals for corruption and is based on 12 sub-indices of specific entities which are listed in Table A1 of the Appendix.
At least three surveys are used for each country and currently these surveys cover more than 175 countries. It is considered as a composite index, which is mainly based on the perception of the people or specific institutions about corruption. Starting from 2012, the index takes values from the interval [0, 100], 1 wherein the value of 0 indicates the maximum corruption, while the value of 100 indicates the sense that there is no corruption at all in the country. This specific index of corruption perception will be used in this paper. However, the use of this index may create some problems when used as an important criterion for the actual levels of corruption in a country [2] :
• Problems due to research methodology, resulting from the lack of a precise • Problems due to provision of information from different sources in each country, and biased expression of opinion of individuals.
• Problems of countries ranking by corruption according to the value of the measured index, which often is not comparable with previous years.
Relating Corruption with Per Capita GDP & Per Capita GDP Growth
The per capita GDP growth rate is considered as the best indicator of economic growth. However, apart from the per capita GDP growth rate of a country (i), it is also of particular significance whether the per capita GDP (y i ) converges at some level, determined either by some internal criteria, set by the internal country economic policy, or by some acceptable external criteria set for this country.
The basic condition for convergence is the negative relation of the per capita GDP growth rate (g yi ) of country (i) and the per capita GDP (y i ) of the same country (i). This relationship as a function has the form:
( )
where:
g yi = The per capita GDP growth rate of country (i); y i = The per capita GDP of country (i).
For a constant growth rate (
), Equation (1) 
[3], in order to include socio-economic factors in the calculation of economic growth rate, used an empirical form of Equation (4) Using data of the BI corruption index for 67 countries for the time period 1980 -1983 examined the effect of corruption on economic growth rate and investment. He found that there is a positive relationship between lowlevel corruption and high annual growth rate average during the period . Using empirical data he showed that the improvement of the corruption index by one degree leads to an increase in investments by 5% of GDP and an increase in the annual growth rate of per capita GDP by 0.5%. Mauro (1995 Mauro ( , 1996 extended Barro equation (Equation (5)) for the per capita GDP growth, in order to include the corruption factor as follows [4] :
Cor = Corruption index of country (i) at time (t 1 ); X = A group of variables which include socioeconomic effects; a, b, c, d = Constants (a < 0, b > 0).
Mauro [6] [7] used the ICRG index for the time period 1982-1995, and the BI index for the time period 1980-1983, for a sample of 106 countries, in order to examine the effect of corruption on growth and investment. He considered the average per capita GDP growth rate and the average investment rate of the time period 1960-1985 for each country as dependent variables. The results showed that the improvement in the corruption index of a country by a single unit causes an increase of more than 4% in the rate of investment and an increase of more than 0.5% in the per capita GDP growth rate.
Moreover, Ehrlich [8] studied the effects of corruption on economic growth, based on data for 152 countries for the time period 1960-1992. They found that the higher the level of corruption, the lower the rate of growth, while it became clear that the impact of corruption on economic growth in developed countries is lower.
Similarly, Akçay [4] studied the effect of corruption on growth for 54 developing and developed countries for the time period 1960-1995, using the equation of Mauro (Equation (6)) with a group of eight (X) variables (increase of population, inflation, general government expenditure as a percentage of GDP, ratio of students to teachers, ratio of gross domestic investment to GDP, etc.), and the corruption index ICRG. The results of this study showed that there is a significant positive relationship between low corruption and high economic growth.
Specifying a Correlation between CPI & GDP Per Capita
Using elements of corruption perception index CPI and the per capita GDP of 90 to 140 countries for the time period 2001-2005, Shao et al. [9] suggested that there is a positive relationship between index (CPI) and the GDP per capita (y), Similarly, Podobnik [10] suggested that the functional dependence can be fit by a power law:
Using 2006 data, Podobnik [10] found that the value of exponent (μ) 
where: u i = Constant.
It was found that for almost all countries in the world, the straight line showed a positive slope (m) equal to 0,09, which means that the increase of the [0, 10] scale of CPI by one unit causes an increase in the average per capita GDP annual growth rate (g) by 1.7%. To estimate the average per capita GDP annual growth rate (g), [10] used Equation (4).
Finally, Vlachos [11] studying the relevant scatter diagram for 172 countries, found that the apparent linear relationship on a log-log scale provided exponent values (μ) of Equation (8) 
Examining the Relation of CPI & Per Capita GDP in European Countries
In the present study we examined the relationship between corruption and in- (8) and (9) The groups of European countries used were:
• 43 European countries (all European countries).
• 31 countries member states of the European Economic Area (EEA-31).
• 28 countries member states the European Union (EU-28).
• 19 countries member states of the Euro-zone (EZ-19).
• 12 countries including Turkey and Central and Eastern Europe countries, which are not members of the EU (TCEE-12).
As it is shown in Figure 1 and Table 1 , there is generally a positive relationship between the level of corruption (CPI) and the per capita GDP (y), for all European countries, expressed by the value of exponent (μ), which is equal to 0.3393. This value for the 31 countries of EEA is 0.3451, for the 28 countries of EU is 0.3476 and for the 29 countries of EZ is 0.3047. Generally, it became clear that if two countries within the EEA, the EU or the EZ, differ in the value of CPI, then these countries should differ also in their per capita GDP, so that the country having a higher CPI value (lower perceived corruption), it has also a higher per capita GDP. It was confirmed that there is a statistically significant positive exponential relationship between average CPI and the average per capita GDP, for the majority of European countries. However, for the 12 countries including Turkey and Central and Eastern Europe countries, which are not members of the EU, the exponent values (μ) is almost 0 (zero), meaning that for these countries, representing the lower income countries of Europe, the level of corruption is not related to the level of per capita GDP.
Concerning the relation between the average per capita GDP growth rate (g), and the change in the average corruption perception index [Δ(CPI)], as it is shown in Figure 2 and 
Group of countries
Exponent μ (Equation (8)) Slope m (Equation (9) are not members of the EU, an increase of CPI value by one unit will cause an increase in the average per capita GDP annual growth rate by 1.01%, although the result for the last case is not statistically significant.
Conclusions
From the previous analysis, we may conclude that there is a positive relationship between the level of corruption and the per capita income, for almost all European countries, with the exception of the non-EU countries of Central and Eastern Europe, including Turkey. This shows that if two countries differ in the value of CPI, then these countries should differ also in their per capita GDP, so that the country having a higher CPI value (lower perceived corruption), it also has a higher per capita GDP. Additionally, the analysis showed that there is a positive linear relationship between the per capita GDP growth rate and the change in the level of corruption, for all groups of European countries. This leads to the interesting conclusion that reducing the level of corruption in a country causes a significant increase of GDP and wealth of this country. Tables   Appendix 1   Table A1 . Sub-indices for the estimation of corruption perception index (CPI). 
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